Site-directed mutagenesis of human lysyl hydroxylase expressed in insect cells. Identification of histidine residues and an aspartic acid residue critical for catalytic activity.
Lysyl hydroxylase (EC 1.14.11.4), an alpha 2 homodimer, catalyzes the formation of hydroxylysine in collagens. We expressed here human lysyl hydroxylase in insect cells by baculovirus vectors. About 90% of the enzyme produced was soluble 32 h after infection, whereas only 10% was soluble at 72 h. Twelve histidines, five aspartates, and all four asparagines that may act as N-glycosylation sites were converted individually to serine, alanine, or glutamine, respectively, and the mutant enzymes were expressed in insect cells. Three histidine mutations and one aspartate mutation appeared to inactivate the enzyme completely. These and other data suggest that histidines 656 and 708 and aspartate 658 provide the three ligands required for the binding of Fe2+ to a catalytic site, whereas the role of the third critical histidine (residue 706) remains to be established. Three additional histidine mutations also had a major effect, although they did not inactivate the enzyme completely, whereas six further histidine mutations and four out of five aspartate mutations had a much more minor effect. Data on the four asparagine mutations suggested that only two of the potential N-glycosylation sites may be fully glycosylated in insect cells and that one of these carbohydrate units may be needed for full enzyme activity.